Analysing c-kit internalization using a functional c-kit-EGFP chimera containing the fluorochrome within the extracellular domain.
In order to investigate activation and internalization of c-kit we created a functional c-kit-EGFP chimera by inserting EYFP (enhanced yellow fluorescent protein) within the extracellular domain of c-kit immediately downstream of the signal sequence, SS-EYFP-kit. This location was chosen because the C-terminal fusion of EGFP to c-kit unexpectedly caused constitutive activation of the c-kit tyrosine kinase. As analysed in fixed cells and by real time imaging in vivo, SCF induced activation led to internalization of the fusion construct and translocation to punctate structures resembling vesicles. Analysis of the internalization process by time lapse imaging revealed high mobility and discontinuous movement of these vesicles and their predominantly radial tracks. Two subsets of vesicles were observed: Traffic of the majority of vesicles was directed from the periphery to the center of the cell and most likely represents the internalization of activated receptor molecules via the endosomal pathway. However, some vesicular structures were observed to move towards the periphery of the cell and probably contain newly synthesized protein to replace internalized receptor molecules. The calculated velocity of moving vesicles ranged from 0.05 to 0.2 microm per se. Vesicle formation upon SCF induced dimerization of the receptor was strictly dependent on kinase activity of c-kit. Treatment of cells with phenylarsine oxide, an agent blocking receptor internalization, prior to SCF stimulation resulted in abrogation of the translocation of the chimera to vesicles whereas accumulation of vesicles was observed when cells were treated with proteasome inhibitors. Cholesterol depletion of the cell membrane by methyl-beta-cyclodextrin resulted in dose dependent reduction of receptor internalization indicating that c-kit may be present in lipid rafts or that intact lipid rafts are required for efficient internalization of the receptor. Using the induction of vesicular structures as a sign of efficient internalization of the receptor analysis of mutant c-kit constructs deficient either in activation of PI3-Kinase or Src revealed that internalization of c-kit is dependent on recruitment of Src but not PI3-Kinase.